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A REPORT
on the

CONSTRUCTION OF AR EXPERIMENTAL SEAL COAT PROJECT
on a
PORTION OF THE HIGHWAY IN SANTA BARBARA COUNTY
Designated as
V-8.B-2-M U.S. 101
Work Order Fo. 95K4
Betveen Stations 88+91 and 143413

The construction of an experimental sectlon to compare
the qualities of screenings on seal coat construction was first
discussed early in 1947 as a Purther extension of an investiga-
tion carried out during 1946 and reported in & memorandus to
Mr. G. T. MeCoy dated September 5, 1946. The proposed experi-
mental consiruction was giscussed in a letter dated May 28, 1947,
by Mr. 7. H. Dennis. The flnal aerrangements were covered in a
memorandum Dennis to Stanton dated August 5, 1947. The actual
work was carried out on August 19 amd 20, 1947, between Stations
88491 and 143413 on road V-S.B-2-M. The work W&s done by State
Msiptenance forces under Maintenance Superintendent'Sutcliffe

under Work Order No. 95K .

The experiment was made to coumpare the quality of screen-
ings mapufactured by the Walter Rosellp Company at Ateancedero,
the 8. F. Milling Company at Sisquoc, and the Grenlte Rock Company
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at Logan. Every effort was made to glve each of the three
products the same treatment.

The site selected for sealing consisted of a PCC road
wvhich had been blanketed with plant-mixed surfacing and sealed
with an emulsion fog seal. This particular section of road was
chosen because it presented a generally uniform, non-sbsorptive

surfasce that had not been covered previously with screenings.

CORSTRUCTI OF

It was originally planned to apply liquid asphalt Grade
RORC-5 at the rate of 0.20 gallons per square yard. 3/8" x #6
sereenings were to be spread at a rate of 22 pounds per sguare
yard for Roselip, 22 pounds per square ya#d for 8. P. Milling,
and 25 pounds per square yard for Granite. These quantities of
screenings allowed for a differvential in specific gravity of 2.50
for Roselip and 8. P. Milling, and 2,85 for the Granlte product.

puring the week previous to the placing of the experimental
seal coat, Mr, Mendenhsll, Maintepance Superintendent at Santa
Maria, placed a seal coat on Route 2 just south of Santa Haria.
He used an oil applicatioﬁ of .21 gallons per square yard with
S. P. Milling screenings. The job appeared overolled and bled
sufficiently to require sanding.

Because of Mr. Mendenhall's experience, it was decided to
maintain the oil application on the”expefimental project within
a range of 0.15 to 0.17 gallons per sguare yard with the screen-
ing applicationa to remain theo sawe as plannedl 1t was expected
that these guantities would give an excess of screenings but would
also insure the maximum amount of szcreenings gticking to the pave-

ment.
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The equipment furnished by the District consisted of
a nev Etnyre distributor with a capacity of 2675 gallons. The
full circulating boot was equipped vith 18 nozzles at 4" center
and had two extensions of 9 nozzles each at 4" center. This
distributor was rented for the job by the Maintenance Department.
It is owned by Mr. Charles Harrington of Santa HMaria.

Sepeenings were spread by means of a State-owned screw
type chip spreader.

The project vas completed in two days. On the first day
approximately 2010 feet of S. P. Milllng, 1725 feet of Granite,
and 1700 feet of Rosellp sereenings were placed on the west lane
1n the order mentioned. On the second day approximately 1625
feet of Roselip, 1301 fest of Granite, and 2503 feet of S. F.
Milling screenings were placed on the east iane as indicated on
Figure #1.

When tests on the 1iquid asphalt were performed, 1t was
found that the viscosity on the samples taken from ths second
day's run was 190 seconds lower than the samples taken from the
fipst day's run, and the second sample dld not comply with the
specification requirenents. 1t appears that this discrepancy
was caused by blending with the material that was far outside
the specification grade, a8 i1t happened that at the completion
of the first day's rTun the distributor truck st11l had approxi-
mately 850 gallons of RORC-5 vemaining in the tank. On the
following day the addlitional 390 gallons of asphalt wers added
at the Refinery, but this latter quantity was evidently not
drawvn from the tank which had been tested by the State inspector
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on August 18. The original tank tests indicate that the
material conformed with specifications, and this finding was
confirmed by samples taken from the truck on the firat déy.
1t seems ineacapable‘that a non-specification materlial wvas
added to the truck for the second day's operations.

Before starting the job, a trial run vas msde with
tle spreader box. The speed of the itruck and adjustments on
the spreader box were determined in owrder to give a spread
of 22 pounds per square yard. The veight was determined by
weighing the quantity found to cover a square yard on the
road. This attempt to control the spread proved to be in-
effective as the spreader box, even though the screw feed
was geared to its wheels, did not deliver a uniform amount
of screenings. A square yard plyboard tray placed under the
apreader box at intervals to cateh saiples of the typical
spread showved large varietions in the amounts of screerings
actually delivered to the road. The largest variations appeared
to he due to the speed with which ihe varicus trucks pushed the
spreader box. The following twbulation of the screenings
spread by the various tyucks seems to indicate that ths driver
of truck #70 was more efficient at maintaining a unifors

speed than were the drivers of the two State trucks. The

figures undex each truck number indicate the average spread

for sach load delivered.
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Screenings Spread #/s.y.

S.P. Milling Co. ° 17 : 35 : 37
: 22 : 29 : 38
g 20 ; 22 :
. . 34 .
. . 20 .
: . 19 .
. . 20 .
. H 2]4 . .
Granite Rock Co. . 24 : 36 . 45
: 35 H 18 : 211
: 24 : 19 :
. H 21 2 H
W. Roselip Co. : 23 : 29 : 24
: H 27 :
: 2y : 25 :
H 20 s s

In an attempt to obtain a more uniform spread the three trucks
vere sent to Santa Marias and weighed level full. The volumes of the
trucks were calculated and the distance each truck shoﬁld travel to
deposit a level full load on the road was computed. These calcsula-

tions helped to smooth out the spread.
The o1l distributor caused considerable difficultiss on the

job., It was calculated from tables for the distributor that a
gauge setting indicating 100 gallons per mlnute at a gpeed of 675

feet per minute would give a spread of 0.15 gallons per square yard.

However. the distributor operator allowed the pressure to rise to
150 gallons per minute and ectually pleced 0.20 gallons per square
yard on the first spread of oll. Other troubles encountered with
the distributor were failure to lower the boot to spraylng positlon

for one spreed and inability of the driver to steer a straight

1ine making 1t necessary to spread an emtra strip of acreenings on

the second day's operations. A good deal of trouble developed due

to the plugging of the nozzles. The second day the entirme extension
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bar of 9 nozzles gave a weak spray even though the spray
nozzles were first cleaned and later replaced with new nozzles.

Referring to Figure #1 it will be noted that each spread
of oll made by the distributor is numbered in the order in which
the spread was made with spreads (1) and (6) being placed on
August 19 and spreads {7) to (12) being placed on August 20.
SAMPLES OBTAINRED

48 hours after placing one quare yard of screenings were
removed from each spread at a location one to four feet from
the ocuter edge of the pavement. At one location two samples
were cbtained with the second sample taken one to four feet
from the centerlins of the road. In all, thirieen sguare yard
samples of screenings were obtained representing 12 1nd1vidual
truck loads.

In eddition to the above 13 samples, four sacks of each
type of screenings were obtained from stockpiles on the job and
shipped to Sacramento for testing. As the screenings wvere spresd
sampies:were taken from under the spreader box at various polnts
by means of the speelsl square yard tray shown in the photograph
Flgure #7. Thése samples represent an atitempt to measure the
rate of spread and also to evaluate the uniformity of the grading
of the stockpiled screenings.

TEST RESULTS
Table I shows the grading obtaiped on stockpllied materials

compared to the grading of the materials delivered to the road.
A study of Table I indicates that W. Rosellp Company furnished
the most uniformly graded product. All of the samples of the
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three products comply with the 3tandard Specifications with
the exceptlon of one sampie of Granite Rock screenings test
No. 54443 which is 1% high on the passing No. 4 sieve. (Table 1),

The Roselip product 18 feairly round uncrushed gravel.
The‘S. P. Milling Company screenings are crushed from a gravel
similar in ¢type and shape to the Roselip product, while the Granite
Rock Company screenings are crushed rock with a greater percentage « .
of flatter and more elongated shapes. 1t is probable that when
soreened through square opening screens the »ounded uncrushed
screenings form a more uniform product than does the crugshed pro-
duct of Granite Rock.

The bituminous binder in the thirteen samples of the soreen-
1ﬁgs taken Prom the rosd was extracted in the lsboratory and the
grading and total weight of the individual gsamples was determlined.
These samples were removed from the read surface by wmeans of a
seraping knife as shown in the photograph Flgure #8.

Teble I1 cowpares the weight of acreenings spread to the
wveight retainsd on the rosd. The amount of screenings spread
represents aversge figﬁres obﬁained~from the sres covered by one
truck load, As indicated by previous siudies there 18 no apparent
pelation between the smouni of screenings applied and the amount
roteined. Howevepr, since ths skount of screenings applied ls &n
gverage figure snd it was evident during constructiocn that the
gpread was not always wniform, it ie possible that the figuvres
shown in the table are misieading. Averages for the entire job

J show that 65.4% of 8. P. Milling’s screenings were retained,
65.8% of Granite Rock's and 58,8% of W. Roselipts. In judging

.
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these resulte it should be remembered that the samples were

obtained from what appeareda to be the best section of each

spread.

Samples 54361 and 54364 from the same transverse line
on the road represent the uniformity with vhich the uacreenings were
spread by the spreader box. 3ample 54361 was cbtained one to 4
feet from the shoulder and sample 54364 was obtained one to 4 feet
from the centerline. The area nearest the shoulder, sample 54361.
had a dry stresk through it csused by a plugged spray nozzle and
it was expecte& that this sample would show less weight of screen-
ings per square yard than the sample obtainaed near the centerliine
of the road. The reverse was true, -however, with semple 543561
having 17 pounds per square yard rectovered, and sample 54364
having oniy-15 pounds per square yard. This indicates variatlon
of 2 pounds per square yard in the width of ths spread.

mTable II also shows the grading anslysis of ths scresen-
ings after rolling. It 18 immediately apperent that the screen~
inzs have dégraded or cruzhed under the voller to & point where
they no longey comply with the Standeszd Specificatiocns grading
requirements for mediuw sereeninga. The final product on the
road, then, ls a more denacly graded aggregate and this factor
must be baken into consideration when attempting to calculate
the most economical amount of screenings to spresd for a'given
arplication of oll.

Figure #2 shows graphically the average gradings of the
screenings before placing and after rolling. It will be ncted

that the Roselip and 5. P. Milling products have approximatoly
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the same grading after rolling while the Granite screenings are
somewhat finer. Reduced to surface area¥* figures, the curves

show the follovwing everage »esults.

Swrface Area Sq, Ft. Per Lb,

g§§ggggturer : Before Rolling : After Rolling : % Increase
S. P. Milling ; 5.9 § 15.7 § 320
Granits Rock § 5.6 § 20.8 :i 450
. Roseliyp : 2.7 § 18.2 : 670

The sbove table indicates that Roselip screenings of the
grading furnished for use on this project undergo a greater change
in grading and, therefore, show a greater lncreasze in surface area
under rolling then is ths case for the cther ivwo materials, The
Rozelip wmatorisl contained less {ines as placed on the road, but the
final gradings avre quite similar for all threec materials. As fur-
tnur evidence on the gusstion of breakdown, the charts Flgures 3, 4,
and 5. were prepared. egure 3 shows two previous jobs from which
the Lsboratory rscovered samples of ¢he Roselip medium screenings
and where records wers available of the gradings of the screen-
ingé before placing. The screenings uzed on both the present job,
Work Order 95K4, and on Contract 45vC2 in 1942, woad V-8SLO-2-B,C,
had approximately the sawme initial grading and ars shown on the
chart by one curve. The 1nitial greding for Contract 25VC7 i# not
¥nown. The grading after» 48 hours on the poad From Work Order 95K4
and the curve after 4 vears for Contract 25VC7 ave, foF all practical

purposes, identical. Contract 45vc2, on the other hand, shovs

2Tt has been well established that the rate of breakdown or crush-
ing of stone particles follovws Rittinger®s lavw vhich states that
the amount of work required 18 directly proporticnal %o the nev

surface ares created.
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greater degradation in 4 years than dous Ccutrsct 25V07. This
may have been caused by a difference in the arount of rolling
given the screenings for each job.

Flgure 4 shows the degradation of £. P. Hllling screen-
ipgs on Contract 05VC6, rosd V-3$.B-2-D, as compared to the 48
hour wesults obtained from Wovk Order 95XK%. The averagé ini-
tial grading on both projects was the same. Hewever, 1t 1o
understoed that when Contract 05V¥C6 was placed in 1941 that

S, P. Milling Company produced umcrushed scresnings. tme wonth
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after Contrasct OSVCO was compleked, the Dlstrl
the Labovatory for extraction snd grading
ings vewmoved from the road. Fi.ve Tears later, 1w 1946, Hy. Lover-
img of this Depsriment and RMe. (ooper of the Mointenance Depars.-

sont obbained tvo mors sawples. %YL averags gradiugs of both

AN
]
:d

sets of samples are shown on the chart. Julging fron these
sasulbs 1t would sppser thet §. P. Killing Cowmpany scraeninpse
ahov very llttle degr&é&tiam due Lo tralfis or westhexing witn
preactically all of the nrazldown ocourring under the roller.

nhe differences in grading betwesn Contract O5VCEH and York Urder
CAES could bs due to differences in roller weighiz. arount of
rolling, cruéhing. or actual differences in the quality of the
gereenings. Fubure samples obtained feom ¥ork Ovder O5EA ghould
clarify the questicn conceraing the comperative guallty of the
materials. AU the preseat tims, Jaboratory tests ds mnobt indicaie

o diflerence in quality between the erushed and uncrushed screen-

tpgs from the 8. P. Milling Gonpany .
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Figure 5 shows thy z7fecs of Spaflic ard rolling on
Grenlte Rock Company's acraenings. HO evidenns wag avsilable
from previous contracis wheve the original spd »escvered
gradiugs were avallable. 4amplzs obtoinsd by Mr. Lovering end
Mr, Cooper from Contract o5TCP. »oad V-Hon-2-D8, uix years
after placing in 1940, show approximately the same grading for
Granite Rock as the 48 hour samples fwom dork Order g5E4.  Shus,
it 15 a reascnable asgsumplich shnt Granito Rock scrseniungs <o
not degrade under Ltralffic.

Ta eddition to ths sbovs tasis. slie Agmpregate Depsyiwment

has tegted the screenings 0¥ weabherin: in the modifiled newal

shresion best. Samples of scres sntmgs hoetare apd afber rolliing
7 were tested and showed the Tollisving ¥ eighted avorage loznes

after five cycies of wetting, dryring, snd sbrasion.

wﬂzgﬂ}@d \veragy LESS

sanulfaciurer Bef g Heliilog After Rolling

S. P Hilling Co. 6,5 5‘8

Granite Rock Co. 5.4 5.0

W. FKogelip Co. 12.4 5.8

¥rom ap examipasion of the above resulitg 1% appeals that
the Roseliy screenings are 21 teved and brokern dowa Lo & prester
degree by rolling. Also, shot owee the rollling gpzraticon 18

complated Hhe Lhres ursduehs are aboul sgut vi in their _ability

to resing fupbhed degradablon.

g e R e 1

T addition Lo the modified Deval wvetting and drving Lest,

the standard wet shob eotblar best was wade am the tlhree products

wsing a modified grading copeisting of 2700 graws of 3/8 to Ho. 3

apd 2500 grams of EHo. 3 %o Ho. b meterisl., The vest reoulid

ClibPDE iy —fast-o=cam


http://www.fastio.com/

EtiyPDF -

=]P=

shoved a loss of 20.8% for S. P. Milling's screenings, 2hg for
Granite Rock, and 39.4% for Roselip.

Figure 6 shows the relationship between the losses in the
wet shot test and the crushing action of a steel tired roller.
The abscissa values on the curve are expgeased as per cent gain
in surface area and were obtained from the average gradings of
the stockpiled materials and the average gradings of samples re-
covered from the road after rolling. For the three materials
tested the curve shows s good correlation between the wet shot
test and ths breakdown actually occurring on the road.

CONCL.USI O3
1. From the data obtained so far it appears that when

compared to the Granite and S. P. Milling products, the Roselip
medium screenings have less resistance to degradation under a
roller. It is pointed out, however, that the Roselip screenings
contained less fines than the other two. Just how much any 4irf-
ferences in original grading may have influenced the results 1s
not known. Other evidence, however, such as the laboratory tests,

indicate greater tendency of the Roselip material to break down,

regardless of grading.

5. fThe test results obtained on this and other projects
indicate that practically all degradation of screenings occurs
when the screenings are rolled under a steel tired roller with
practicélly né further change in gréding/over a period of years.

In order to reach well supported final conclusions on
the process of breakdown under traffic, 1t will be necessary to
observe the performance and to obtain several sets of samples over

a period of years from this experimental project.
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3, The modified Deval test and possibly the wet shot
rattler test appears to furnish a mdans for estimnting the amount
of breakdown in screenings that can be éxpected to occur when the
screenings are rolled into place with a steel tired roller.

4. Any method developed to pre-determine the amount of
oil and screenings to be placed on a road surface must include
a Pactor allowing for the degradation of screenings under the
rolier. It is possible that such a factor can be developed from
the modified wetting and drying test or from the standard wet
shot rattler test.

5. There is need for & rapid, accurate method of measur-
ing the uniformity of spread of the screenings and oll used in

seal coat work.
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